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(0)  Thta  lavaatlgatlon  va«  corductad  nudar  Project  4-32'.C2-030.  Sub¬ 
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product  charactaristice  that  could  laprove  dissealnation  efficiencies  of 
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(c)  AasmcT 


(C)  ^•tttrifugstioa  vai  ibvtatigatad  k  asthod  tor  rraorleg  coarsa  par- 
tiolea  of  tlasti*  from  vhola-agg  alurry  Infactad  with  Cozialla  burnatii. 

Th«*a  partlclaa  auat  ba  raacvad  if  tha  alurry  la  to  baT'diaiaxii^tad  froa 
apray-t/pa  aaiiltloo  a/ataae  auch  aa  tha  £120  and  tha  Korth  Aaari'an  apray 
Bdiila.  Rowaaari  tha  raaoval  aaat  not  raduea  tha  eoaeantratica  of  rlckat- 
talma  la  tha  aaparnatant  liquid  or  product.  A  condltloa  of  eaatrifB(atlo& 
waa  dataralnad  ax-parliiaataily  which  raaoltad  la  a  product  ahich  aat  tha  ra> 
ctulraaaata  of  tha  £120  aunitloa.  Caatrlfufatloa,  aupplaMatad  by  filtar* 
lag  tha  tluiry  through  a  aarlaa  of  acraana,  raaultad  la  a  product  which  mat 
tha  raqulraaanta  of  tha  North  Aaarleaa  apray  aaasla  ayatas. 

Tha  auparsataat  product  froa  tha  cantrlfugatloa  atudy  waa  atorad  at 
4^  to  dataralna  biological  dacay  of  tha  ergaalaa  with  tlaa,  Tha  data  Indi¬ 
cated  that,  uadar  optlaua  coodltlona,  thara  la  aa  loaa  ia  wlablllty  for  ISO 
daya. 

~^*(8)  A  rafaraaca  alurry  waa  aatabllahad,  aad  lacorporutad  la  tha  aaaay 
prograa.  Aaaaaaaaat  wariabllity  atill  raaaina  oaa  of  th?  aajor  obataclaa  la 
daflaiag  tha  Influanca  of  eoatrollad  warlablaa  oa  rlchattalal  popolatlona. 

n 

'  *^{C)  fraahly  praparad  auapanaloaa  of  alurry  wara  aaroaollaad  with  tha 
fT-12  aatila.  Taaparatura  and  humidity  hawa  llttla  lafluanea  on  biological 
dacay  of  tha  orgaaiaa.  Concantratlon  of  orgaalaaa  ia  raducad  primarily  by 
phyaloal  fall-out  ef  partlclaa.  . 
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I 


(C5  DIGEST 


(C)  Gtatrifasatioa  wa»  Inrattigatad  ••  •  MtEixl  for  rtaorir.g  eoara* 
p*rtiel«'J  of  froa  whol*-*j5  ilvuTj  with  Coxltlla  bur- 

T!«»«  partlcl**  auat  bt*  re3tOT»<l  Lf  th*  slurry  li  to  &«  dis*«al- 
n*t«d  f n  ■  spi«y-typ«  aunltton  tystLa*  iuoh  ••  th«  E120  *r.d  th*  Kcrth 
>U«rican  spray  coitl*.  Th*  rcasov*!  must  not  rvdtio*  th*  coneantratioa  of 
rlck*ttsi**  in  th*  supanvant  liquid  or  product.  A  condition  of  centri¬ 
fugation  va*  d*t*ralr.*d  *xp*ri»*atalijr  which  r**vlt*d  in  a  product  which 
••t  th*  raqulraaanta  of  th*  E120  aunitioa.  Csatri/ugatlon,  tuppl*s*nt*d 
by  filtsrlr.f  th*  »lurry  through  a  sari**  of  scr-uwn*,  was  r*quir«d  for  a 
product  which  ast  th*  r*<pjiir«a*nt>  of  th*  North  Aaarican  spray  i.ossl* 
lyst ia. 

(C)  Th*  supernatant  pro<iuct  froa  th*  centrifugatlcn  atudy  wa*  ator«d 
at  to  deterain*  biological  decay  of  th*  organiaa  with  tla*.  Th*  data 
Indicated  that,  under  optiaua  conditions,  there  is  no  loss  in  viability  for 
ISO  days. 

(0)  Th*  procedur*  for  •stlaatlng  rickettsial  eenesntratlon  of  th* 
slurries  was  exaalned  critically.  A  refersne*  slurry  was  established,  and 
Incorporated  in  th*  assay  prograa.  Treclelon  of  the  assay  procedure  was 
laprovedi  however,  aeseesaent  variability  still  reaains  on*  of  th*  aajor 
obstacle*  to  defining  th*  influence  of  controlled  varisbles  on  rlckottsial 
populations. 

(C)  Th*  aerosol  chsTaeteriatlcs  of  the  orgsnisa  were  studied.  Freihly 
prwpered  suspension*  of  slurry  were  serosollted  with  the  PT-12  nossl*. 

These  studit*  deaonstrated  that  teaperatur*  and  humidity  havs  littls  In. 
flusnes  on  biological  dscay  of  the  organiaa.  Concentration  of  organisas  Is 
raduced  prlMarlly  by  physical  fall-out  of  pertlelva  froa  ths  cloud, 

(C)  Studios  of  egg  slurries  containing  not  CoxJslla  burnetii  but  a  simu¬ 
lant,  Bacillus  subtllis  var.  niger.  ahowed  that  aunition  efficiency  In- 
erwesed  *s  the  thixotropic  nature  of  th*  elurry  wee  reduced. 
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A.  (C)  PU2P0SK 

(C)  The  Mjor  obJ«ctiv«  of  this  program  ««s  to  dorslop  u  atg  slurry 
ifif acted  with  Coslslls  burcstti  th«t  could  bo  dissnioatod  fro*  iprsy- 
typo  auaitlons.  l^o  product  schodttlod  for  iiiprovMMnt,  a  alUod  tuspoo- 
sloa  of  lofseted  sabryonatud  »gg,  contains  partlelss  which  do  not  pass  ths 
orif  ico  of  thsss  sprsyotyps  aunltions  and  thoraforo  aro  not  affootlTaly 
disasailnatsd  froa  thsa.  Csntrifugation  was  sslsotsd  as  a  aothod  wtiich 
would  raaova  ths  undos Irabla  particulato  aattar  froa  ths  slurry  without 
roduelof  tho  rlekottslsl  eontont  of  ths  product.  This  study  also  pmvldsd 
an  opportunity  to  obtain  additional  Information  concomin^  (a)  praeisa 
astlaatas  of  ths  variability  of  tha  assay  procaduro  for  Coaialla  bumatil, 
(b)  stability  of  slurry  storad  at  •  4®C,  (c)  tha  biological  dacay  rata  of 
tha  ornoisa  in  sarosol,  (d)  tha  feasibility  of  filtering  whola>agg  slurry, 
sod  (a)  tha  influanea  on  aeroblologlcal  propartles  of  changing  tha  physical 
properties  of  slurry  ty  dilution. 


f.  (C)  8ACXOBOCKO 

(C)  Procaduras  for  ^odueiag  Corolla  burytli  la  whola-egg  slurry  wara 
davalopad  by  parsonnal  ia  Virology  I  branch,  Virus  and  Slckattsla  (TS)  01. 
visioa.  Thasa  procaduras  wars  adaptad  and  aodlflad  for  usa  la  tha  Pilot 
Plant  batvaan  1931  aed  1953.  Aa  axpariaental  oparatlag  aamal  waa  wrlttaa 
for  tha  Pilot  Plant Cats  obtainad  during  this  pariod  ara  suamarisad  la 
Tachnlcal  Memarandua  Kaport  2.24.^ 

\C)  Iha  product  froa  this  proeass  Is  a  slurry  obtainad  by  milling  am- 
bryonatad  agg  infacted  with  Coxiella  burnatii  through  a  colloid  mill.  Tha 
biological  and  physical  prope'riies  of  tha  product  ara  shown  in  Tabla  I, 

Tha  product  aat  all  spaclf ieations  for  dissemination  from  tha  K114.  How- 
aver,  it  is  not  suitsbla  for  usa  in  spray-typa  aunltions  now  baing  davelopad, 
Iha  slurry  contains  a  small  parcantaga  of  coarsa  parti^^las  that  do  not  pass 
tha  orlfica  of  a  muaitloa  such  as  tha  E120.  Thasa  coarsa  particlas  ara 
faathers,  bones,  and  other  tissues  which  cannot  be  allied  to  particles  lass 
than  0.04  inch  In  diaaater.  Tha  standard  Pilot  Plant  slurry  must  bo  clari. 
fled  of  this  undasirablo  tissue  in  order  to  meat  tho  requiraaonts  of  a 
wariaty  of  munition  davleas. 


a  Sea  Literature  Cited. 
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TABLE  I.  (C)  BIOLOGICAL  AND  PHYSICAL  PSOPTSTIES  Of  KHOLE-EGC  SLCUST 
PEtPARKD  LV  PILOT  PLANT,  1951  TO  1953 


Prodr, ^>t  Charaotaristle 

Basalt 

i. 

Kiekattual  titor  (Logj^g  CPlPIOgg/aDa/ 

10.04 

2. 

Bleksttsial  titor,  66J(  Confidonco  Limits 

not  sstabUshod 

3. 

Partiolo  Siso^ 

0.063  Inch 

4. 

TisoosltyS/ 

26  .  33  coatlpois^s 

s. 

Total  dry  solldi4/ 

23  par  coat 

fi. 

Spec  If  io  CravltyS/ 

1.038 

T. 

pfl£/ 

7,1  -  7,S 

a.  guioM  pig  latraparltenatl  iaftetlT*  doi«,  SO  p«r  e««t. 

b.  tba  orlTUa  4iaMttr  tVough  which  64  al  of  tlurry  will  pass  without 
plugging  orU'ica  whoa  50  psig  is  saploywd. 

e.  Tlscoslty  •  Masurwd  at  25°C  with  a  Brookfisld  viseosiastsr  osiag  No.  1 
spladls  at  60  aa4  30  rpai. 

d.  Datsraioad  by  aathod  of  flosdorff  and  Vsbstsr. 

a.  Slurry  hold  at  35^  and  gravity  aoasurwd  by  Balling  hydroaotor. 

f.  pd  aoasurod  with  Bschaan  pH  aator. 
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11.  (C)  EXPgglMSNTAL  PS0Cgl?r73 


A.  <C)  INITIAL  INTESTICATION 

(C)  It  raa  daeldad  that  thla  atud/  ahoold  ba  diractad  toward  aaatio^ 
two  raquiraaantat  (a)  that  tha  whola-agg  alurr/  product  ba  eapabla  of 
paiai&g  th^  >«‘:rica  of  ha  E120  attoitton,  and  (b)  that  tha  product  eoa> 
tain  at  laaat  1  x  10^^  doaas  par  allillitar  eapabla  of  infactlng  50  par 
cant  of  tha  guinea  plga  Inocolatad.  Tha  E120  orlflca  (0.010  Inch)  was  sa« 
laetad  baeausa  it  was  thought  thara  would  ba  llttla  Intarast  is  saallar 
erlfleaa  for  tha  spra/>t7pa  darleas.  Tha  raqulroaant  for  liekattslal  eo=- 
eantratioo  was  salaotad  baeausa  It  raprasantad  tha  arsraga  sgant  coa«an> 
tratlon  obtainad  froa  30  lots  of  infaetad  slurry  produead  batwaaa  1951  and 
1953. 

(0)  A  praltalnary  lawastlgatlon  datarmlnad  tha  dagraa  of  r.aatrlfngatloa 
raqulrad  to  raaoro  coarsa  tissue  particles  froa  slurry  praparad  ftoa  aoraal 
lS>day>ald  aabryos  (Appendix  A).  5paads  of  30,000  rawolutlons  par  alnata 
aad  flov  rates  of  100  to  500  alUilltors  par  alnata  In  tha  Sharpies  Prae- 
surtlta  Centrifuge  'rara  required  before  tha  product  would  pass  an  orifice 
of  0.010  inch.  It  was  baliarad  that  those  conditions  of  centrifugation 
would  sadlaaot  a  large  parcantaga  of  tha  rlckattslaa, 

(0)  Subsaquant  iaraatlgatloas  with  Icfactsd  slurry  prepared  froa 
froehly  aada  seed  are  rapartad  in  Appendix  B. 


B.  (0)  OmLOPKENT  OP  SEUKT.JIABTEST  PROCEOUm 

(U)  Since  pralialnary  data  with  aoraal  slurry  Indicated  that  cuntrLToo 
gatlon  would  probably  raaow*  30  to  50  par  cant  of  the  rlckattslaa  of  tha 
product.  It  was  doeldad  that  an  altamato  approach  to  tha  probloa  of  clari¬ 
fying  tha  slurry  by  cantrtfu(;a'.  ion  would  ba  to  use  a  ealoctira  harraeting 
procodura.  This  daclsloo  waii  )«sad  on  the  fact  that  tha  eabryo  itself  Is 
not  a  rich  source  of  rleketteiao.  Moroorar,  since  the  IS-day-old  aabryo  is 
charactorliod  by  woll-daflnad  feather,  bona  and  cartilage  daralopuent,  it  Is 
difficult  to  procass  into  an  aceaptabla  product.  Tha  coapositlon  of  a  15- 
day-«ld  esbryooatad  egg  is  shown  in  Table  II.  A  salectiYa  harrasting  pro¬ 
cedure  was  doraloped  for  infaetad  aggs  whereby  tha  aabryo  was  discarded 
with  tha  shall  (Appendix  C).  Tha  raaaiaing  tissnas  and  fluids  ware  proc- 
assad  into  a  "salact-harwest”  product. 

(0)  Poor  lots  of  2000  aggs  each  ware  inoculated  with  Coxialla  bumatli 
and  half  tha  aggs  ware  h;krrastad  by  tha  whola-agg  procedure  dascribad  in 
tha  aanual.l/  TIjm  and  aotion  stadias  ware  aada  for  each  harrast.  Two 
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TASIZ  n.  (D)  sons  PHYSICAL  CLUIACTEaiSnCS  Of  COMPOKENTS  OF  15-DAT-OLD 

CXEBTCHATEO  CCS 


Km 

Ceaponaata 

Ifl 

Par  Coat 
Solids 

Valtht, 

8> 

Par  Cant  of 
Total  Haight 

1.  Eabrjo 

7.1 

11.4 

11.8 

21.2 

2.  Tout*/ 

7.9 

38.8 

0.3 

16.7 

3.  Albojala 

7.8 

29.8 

8.6 

19.8 

4.  AUmatolo 
riold 

aoaa* 

8.9 

10.8 

8.  ToUi  SacS/ 

3.8 

8.3 

8.  AaaLatla  Haid 

— 

2.8 

8.0 

7t  Extra  babryoala 

Maabraaat 

— 

1.2 

2.0 

E«  KlaoaUaaaoaa 

12.8 

22.7 

Total 

88.8 

100.0 

*•  It  th«  «abr70a«t«4  •|g«  ware  «ith  Cexitll*  buTaatll.  90  par 

•aat  of  tha  rlckatttlaa  aoold  ba  eoBtoiaad  within  tha  jolii  dod  /olk-oae. 
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lots  of  lafcetsd  «(|s  «*r«  aillsd  ia  tha  Ep^nbsch  9-7  colloid  tsrai  alll} 
ths  ot'iar  tvo  lots  wsra  allied  la  tha  Ch&rlotta  Colloid  Hill,  Modal  Ho.  3. 
Tha  alUad  saspansioos  of  slurry  aara  stored  in  glass  at  .50^  aod  vara  rt« 
■orad  froa  storage  as  they  vara  raqulrad  for  tha  caatrlfugatloa  study. 

(0)  Major  diffaraneas  batvaaa  tha  salaot-hanrast  and  chola>agg  products 
ara  suaaarliad  la  Table  Ill.  Tha  salact-^iarraat  aatarlal  la  eora  easily 
•Iliad  lato  a  product  eoataialog  favor  chunks  of  largo  tlasaai  hevarar, 
harrostlag  tlaa  Is  49  par  cant  slaver  and  31  par  cant  lass  slurry  ia  ra> 
eorarad  than  with  tha  ehola>agg  harraot.  Thaoratlcally,  ths  aalaot^harroat 
slurry  contains  21  par  cant  eora  rlckattsiaa  p«r  unit  rsluna  than  vhola- 
agg  slnrryi  hovavar,  a  diffaronea  ia  wncaatmtlon  batvaan  tha  pradsets 
eould  not  be  doMonatratad.  Tha  raaaoa  for  this  Is  dlaeuasad  tutor.  Addl* 
tlooal  procass  Infomatlon  la  prataniad  la  Appendix  D. 


C.  (0)  PSOOUCT  CUUU’ICATIOH  BT  CtXTUn'CATIOH 

(0)  freaaa  aliquots  of  Infaetad  saloot^harrast  and  ohola-agg  slarrlts 
'vara  thavad  as  raqulrad  and  eontrlfugad  la  tha  laboratory>aodal,  fraaaar- 
tlto  Sharplaa  Coatrlfuga.  A  preliminary  lavastlgatloa  of  a  vide  nsga  of 
caatrifuga  conditions  ana  aada  la  order  ta  datanilao  the  optimum  dagraa  of 
aaatrifngntlont  that  la,  tha  oondltioa  that  raaavad  aaxlmwm  quaatitlao  of 
ooarsa  psrtlcloa  froa  slurry  vtthoat  raduolag  tha  coneantrstloa  of  rlokatt« 
slaa  sigalfleaatly.  Ia  a  second  lavaotlgatlon,  a  aarrov  range  of  eaatri* 
fugo  Turlablos  vas  studied  that  caused  raaoral  of  tha  rlckattsiaa  from  tha 
food  slurry.  Table  IT  contains  tha  caatrifuga  rariablos  studied  la  bath  ls« 
vaatigatlons. 

(0)  Tha  foUoving  procaduraa  vara  used  ia  operating  tha  oontrifuga.  Tha 
cantrlAiga  ana  flUad  vlth  200  alUllltars  of  alllad  slurry.  Tha  bavl  vas 
brought  to  the  daalrad  rotational  spoed  and  alurry  vas  fod  lato  ths  bavl  at 
the  daalrad  food  rata.  Bovl  rotatlou  aaa  ehackod  at  throa-alnata  iataiTals 
and  tha  feed  lato  tha  cantrlfuga  vas  conataatly  aatarad.  Since  feed  rataa 
vara  varied  from  100  to  790  ulUllltors  por  alnuto,  a  ton-alanta  period  of 
aaatrlfaga  oporatiea  aaa  uaad  thrcuid>oat.  The  amounts  of  alurry  eontri- 
fagod  vnrlod  from  1000  to  7900  alililttora.  Iievl  toapomtura  was  kept  be* 
twaaa  and  10%. 

(Q)  Tha  Tolumaa  of  feed  and  auparnatnat  liquids  aara  asasorad  ia  order 
to  ealeulato  a  aatarlal  baUnco  for  tha  opart. tloni  howoTor,  vhan  tha  bavl 
rotatoa  at  30,000  ravolutlona  par  alnuta  ia  eoabtnatlon  vlth  a  alv*  food 
iapttt,  rocovary  data  ara  not  praclaa  bov-anta  tha  bovl  fllnga  aach  of  the 
suparaataat  liquid  peat  tha  traps  dastgaad  ta  eoUoct  it.  At  aloaar  rota> 
tlonal  apaads,  praclaa  data  can  be  obtained  for  this  opamtlon. 
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TABU  HI.  (C)  C0H?AB150ri  Of  PfiOCESS  LOSSES  AND  PHTSICAL  CHABACTEBISIICS 
07  NILUO  NDOLS.ECC  SLOSBY  AND  MILUO  Sri.£CT4UBnS7  SUm 


Thpalcal  or  Bladiaaleal 

Prooorly 

Infaetad  , 
Rholo-Eff  Slarry 

l&factad 

Solaet^anraat  Slerrr 

Partlelo  Slaaf/ 

o.oes 

0,022 

Spoolflo  Crarltp 

1.03 

1.03 

Total  Solldai  por  coat 

25.07 

30.07 

llekottalal  Coneootratloa^ 

10.30 

10.20 

Frodaat  KaeoTorod  Par  Egg,  al 

44  .  46 

30  -  32 

Igga  Rarroatod  Par  Kaa 

Por  Boar 

IBOO 

720 

A<  Sti*  of  orifleo  throofh  vhlch  64  al  of  tlony  will  ^as  olthoat  plaiglxtf 
orlfloo  whon  SO  polg  la  oaiplojad. 

b.  Loc.g  (uloao  pig  iatnporltonoal  lafar*!.*  doaoa  por  al(  bo  tlgalf least 
tflfforooeo  botvooa  tho  tvo  eoneoatr.';; 
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TASLT  IV.  (0)  TAaiABUES  INVtSTICATED  TO  DETtS«IJiS  WKAT  DECSSS  Of 
CENTailTCAnON  CADSED  SEDIMEVTATION  Of  COHELU  BUS^STII 

non  nxD  sLuaat  — — 


Taat 

Typa  of  Slurry 

Cantrifttga  Tariablaa  Inraatigatad 
rpa  Flo*  Sata,al/aia 

Initial  Stndy 

Hhola-Efg 

10,000 

780 

iOtOQO 

800 

30,000 

100 

laitiai  Stud/ 

Salaot-Harvaat 

10,000 

800 

30,000 

ICO 

1  Final  Stud/ 

Khola-Egg 

30,000 

800 

as, 000 

280 

30,000 

100 

Final  Stud/ 

Solaet«Harvast 

2S,000 

100 

3S.OOO 

380 

30,000 

800 
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(0)  Sap«roAt&At  liquid*  «*r«  ***«7*d  far  riek*tt*l*l  eorcrat  by  lajMt> 
ifig  aliquot*  of  approprlat*  dilutloa*  Into  gTsie**  plcif  holding  th*  pig*  for 
23  ]*}'*,  thn  blaadlng  «ach  pig  by  eardlao  poeotar*.  Th*  blood  thus  ob-> 
tainad  waa  proc*tx*<i  fur  soru  and  th*  a*rui  t*st*d  for  th*  pr*Mnc*  of  co»- 
pl*  Mttt-flxlog  antibodiaa.j/ 

(0)  Th*  aaprrnataai  liquid  or  product  *aa  t*at*d  for  partiel*  ala*,  ria- 
eoalty,  and  apaclf  lo  gr  iTit7.i/  Bocaua*  th*  r*qolr*Mat  of  product  parti- 
ol*  ail*  i*  critical  iu  thia  atudy,  th*  t*at  proe«dur*  for  it  ia  d*acrib«d 
har«t 


*A  Cortnrall  ayrlng*  i*  ealittUitod  to  dalircr  tvo  aillilitara  and 
ia  aqulppod  uith  a  24-iach  praaaurifad  rubber  tubing  with 
opanieg  attached  to  th*  ayriag*  lalet  tubing  and  a  23-iach  praa- 
Burlaad  rubber  tub'  |  uith  1/S-iach  opening  attached  to  th*  ayriag* 
outlet  Talr*.  Th«  of  th*  outlet  tubing  la  equipped  with  a  Lew- 
Lok  adaptor  to  uh  ha  hypoderulo  oeedl*  ia  attached.  Th*  hypodar- 
■lo  needle  ha*  at  r*  of  known  ait*.  Th*  inlet  tubing  of  th*  ayr- 
iag«,  which  la  w*'  ghted  on  the  tip,  ia  placed  ia  the  t**t  liquid 
wh«r*  it  aattlaa  to  the  botton  of  th*  eontaiaer.  Th*  plunger  of  th* 
ajtring*  ia  puah«d  alowly  aight  tin**.  If  tha  alarry  paaaea  th*  aee- 
dla  orifle*,  thla  prucedur*  ia  replicated  four  tin**,  Tha  pertlol* 
ala*  and-paiat  of  a  alarry  la  tha  Baudlact  neodla  erifiea  taatad 
through  which  <4  nl  of  alurry  will  paaa  wltha«t  plugging  th*  orU 
fico.  Approaiaatoly  SO  paig  ia  danrelopad  la  tha  ayriaga  and  its 
asaaubly.  Slurry  ia  not  foread  through  tha  orifiaa  by  eoatlaniag 
to  work  th*  pl'jggar  after  It  appeara  that  tha  aoadla  orifiaa  la  ob- 
atnatod." 


(0)  Th*  eoaditieaa  of  eoatrifugatloa  war*  defined  ia  teraa  of  a  aatha- 
•atical  quantity,  QA,  Q  la  tha  volaaotrle  rata  of  liquid  flow  through 
tho  caatrlfugo  (caS/aoe)  aad£  ia  tha  faotor  that  ralataa  phyaleal  diaea- 
fiaaa  of  aeatrifugo  doalga  to  tho  thoorotleal  capability  of  tho  coatri-  . 
fttga  (ca7),  Thla  ratio  ia  roprcaoatad  by  tha  oqoatlen  dorirod  by  Aad>lar<n/ 


«/£  •  log  5^ 

’  Va 

wheroi  g  •  981  ca/aoc^ 

2.21  ea,  radiua  of  outar  aurfaca  of  liquid  layer 

1.T8  ea,  radint  of  laaor  aurfaeo  of  liquid  layer 

«  •  angular  volooity  about  axia  of  rotation  ia  radlana  per 
a«eoad 

t  «  tlaM,  **cooda 
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(D)  Th«or«tl«all7,  mw*  th«M  «M(Utl«afi  hAT«  b««»  d«fix»d,  It  ihonlil 
b«  potcibla  to  oolMt  tb«  o^i«B«  Mfldltlofl  of  Motrifc^tiom,  ^io  opti- 
■nt  ooaditlea  of  ooairlfsisatio*  for  obolo-oj;^  Blarry  la  roisroatotei  t7  a 
9/^  ralua  batvaaa  1.3  aad  3.8  x  lO^  eoatlmtora  par  aococd  (Txblo  T). 

Iboro  ia  ao  laaa  la  tho  rlabattaial  aoaaoatratioa  of  tbo  aaparaai  .*  nal4 
lador  thaao  aoadltloaa.  Horoororf  tho  prodaat  pacaoa  aa  arlfiao  0.;^  iaaii 
la  diaawtari  vhlch  la  20  par  oaat  aaallar  thaa  tba  roqalrod  arlflao  diaa- 
atar  of  0.010  laah.  MiUad  Bhol«>agx  alarr/  aoatalaa  12.8  gnaa  of  ja41> 
aaatablo  aallda  par  100  alllllltora  af  alarrpi  88  par  oaat  of  thaao  collda 
aro  roaoTod  bp  thla  dagroa  of  aaotrifagatloa.  Slxtaaa  par  coat  of  tho 
total  aolnao  of  «holo>ogg  alarr>  fa  fat.  VIto  par  aoat  of  this  fat  la  ra> 
aarad  daring  eaatrlfagatloa,  laarlag  a  total  fat  eoatoat  of  18.3  par  ..aat, 
Approxlaatol/  88  par  oaat  of  tho  aaatrlfaga  food  la  raaoaarad  aa  aopar« 
aataat  prodoot.  Similar  data  far  aaloot4uirroat  alarry  ara  ahown  la  Tablo 
fl.  lha  tm  tjrpaa  of  alarrp  tloaaljr  parallol  oao  aaothor  with  roapaat  to 
tho  optlaaa  aoadltlaa  of  oaotrlfafatloa  (Figaro  1).  la  ardor  to  obtala  a 
glroa  partlola  also  far  tho  pradaot,  tha  ra^lraaoat  of  ooatrlfagatloa  la 
ooaaahat  laaa  for  tha  aolaat-harroat  alarrj  thaa  for  ahnlo>ogg  alarrf.  Dto 
dlffaraaaa  la  aaatrlfagatloa  raqatraaiata  bataaan  tho  alarrlaa  la  not  alg> 
alflaaat.  Oa  tho  baaaa  of  tlaa  aad  aotloa  data  aad  of  aatorial  balaaeo  aad 
'phpalaal  proportj  data,  oholo^gg  olarr7  appoara  to  bo  tho  prodaot  of  oholao. 


0.  (C)  NISCBXANEOOS  IMnSflSATIOXS  ' 

1,  (0)  Aaaap 

(0)  Oao  of  tho  porpoaoa  of  thla  atadf  *ao  to  obtala  oatlaatoa  of  tho 
orror  lahoraat  la  tho  prooodaroo  for  aaaoaaaaat  of  Coxlalla  bynotll,  Pro- 
rlooa  atadioa  prorl^od  data  aooaoraiag  daf«to-dajr  rarialioa  of  tiio  prodacta 
of  tho  plant  ajrataa,  bat  vtthia-dap  Tarlatloa  of  tho  aaaap  prooodaroo  had 
aot  boon  oatabliahod. 

(0)  A  oortrol  or  raforooao  alurrp  oao  laaa^  ;''ratad  la  tho  prograa. 

Ihia  aao  a  hanogo^sod  oholo-ogg  alarrp  that  had  booa  flUod  lata  plaatlo 
ooataiaora,  froioa,  aad  atorod  at  >80^.  Booauao  It  vaa  aot  poaalblo  to 
aaaa/  a  rofaroaco  aaaplo  vlth  oaah  aaXaooa  alvrj,  largo  lots  af  galaoa  pl^a 
■ora  ordorod  at  oao  tlaa  tad  th«  ooatrol  slarrp  asaa/od  from  oaah  lot  of 
pigs*  Tho  pigs  ooro  poolod.  than  raadoaly  oolaotod  for  oaah  dajr  of  oaaap .  ^ 

(0)  laltlallp,  tho  oaaap  program  oaa  coaposod  of  tho  foUoolag  pro* 
oodaros.  9ao  tochalotaa  proparod  dapUeato  oarloo  of  dUatloao  of  tha  taat 
oaa^a  to  obtala  flaal  dUatioo')  aC  10“*,  aad  Par  aaoH  dl> 

lati^,  oaah  of  thr^o  galaoa  pigs  «aa  lajaotad  latraparltoaaallp  with  a 
oao»alllllitor  all^ot.  tha  lOgo  aadpatats  of  aaap  alarrlaa  voro  aot  brook* 
atad  bp  this  raaga  of  dllatloaa  aad,  aabsooaaatl*.  a  daplleato  sorlaa  aC. 
thaao  final  dllatloaa  was  praparadt  11>*8***  aad  10^i*(**  I 

lha  aad^  of  gmlaaa  plga  oao  iaaraobod  froa  throo  to  a^  plga  par  dllatloa 
with  tho  flhaago  la  dilation  raago. 


j 


TASLX  T.  (n)  acznsiis  and  ?»tsical  mmnzs  or  smE>u?A.vi 

OBTALVED  Bt  CEVIBOT3INC  t.VFSCTED  IfHOLS-EM  SLUE2T 


Iiaa 

Caatrifoga  Coaditioaa  Daflaad 
Q/f^  X  10-^  em/i»t 

73*/  a.aS/  1.2£/ 

ia  Taraa 

0.2*^/ 

CaatrlFaga  y««d 

Baeovarad  aa  Prodact,  par  caat 

93.0 

88.0 

84.0 

78.7 

Araraga  Rlckattalaa 
tacoaaral  ia  Pradaot,  par  caat 

lOO 

100 

88 

39 

Partlela  Slxa,  lach 

0.013 

0.003 

0.008 

0.004 

Tlaaaaity  (28<^) 

88 

80 

88 

83 

Spacifie  Crarltj 

1.03 

1.03 

1.08 

1.08 

Tatal  Sollda,  par  aaat 

88.0 

88.8 

84.9 

88.1 

SB 

7.8 

7.8 

7.8 

7.8 

I.  10|000  rpm,  flaw  rtt*  780  ob*  t«tt 
b.  20,000  rp«i  flov  rat*  800  al/alB|  two  tasta 
a,  88,000  rpB,  fla*  rat*  88^  al/alai  oaa  taat 
4«  80,000  rpa,  flov  rata  100  Bl/ialai  two  taata 
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TAIILX  TI.  (0)  LECOTTaiM  AST)  HITSICAL  nOTtrfZES  Of  SCPmATANT 
OBTAINED  BT  CENTElfXCISC  ISTICTED  SJXZCT-HABTEST  SLrSlT 


Itoa 

Coatrif8{o  Caaditioaa  Oofinod  la  Toras 
Q/^  X  10*®  ea/ooo 

13.3&'  1.75/  l.2S/  0,34^/ 

Coatrlfofo  food 

laeoTorod  oo  ?rodaet,  por  coot 

90 

as 

89.5 

74.3 

Arorafo  IleBottalao 
toeoTorod  la  Predoot,  por  coat 

100 

100 

88 

8 

Partiolo  Slio,  lach 

o.ooa 

o.ooa 

0.004 

0.004 

riaooait7  (25°C) 

17 

18 

^/ 

m 

Spociflo  Crarltjr 

1.03 

1.03 

1.03 

aa 

pa 

7.5 

7.8 

7.4 

7.5 

«.  10,000  rpB,  flow  nta  of  500  Kl/mioi  oao  toot 
bt  30,000  rpa,  flo*  rato  of  500  ml/mlA|  ooo  toot 
«.  25,000  rpo,  flo*  rato  of  350  al/vva|  t»o  tooto 
0,  30,000  rpa,  flov  rato  of  100  al/^a|  mo  toot 
•«  No  data. 
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ri«w*f  t.  CU)  NrvvtMCC  or  C««Mt  or  CnTutruoATiw  on  ImvMi 
er  tic«(Ttti*c  Rieovtrco  in  s<iniH*T«NT, 
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(0)  Aa  ausljrait  of  th«  data  icdtcatod  that  no  eorr^latloa  azlatad  b»> 
twa«a  ref«r«M«  acd  anJuiami  altuTies.  Sithiij-day  aad  batifaao-dajr  aaa&y 
yariabllitl**  aro  ahova  La  Tsblo  YII.  CiJuaoira  slarrits  ai'*  sat  ai3r«  Ttri- 
abla  thfJi  Lh«  ref«r9n.ta.  It  app-n*.?-#  that  aoaa  T*xLsbla  aigaif icantt?  ia- 
fiaaceaa  tha  laral  of  agaat  eoc4:«Qtrstloa  froa  6ilj  to  day,  thla  taXlua-sca 
la  probably  eauiad  by  tha  tait  aoia&l  adthoo,^  thla  aaia-aptlaa  hat  y«t  to 
b«  proTtd,  SLnco  withiiwlajr  attay  rarlabllity  la  approxlaataly  Q.070.  tha 
aoat  praeltioa  that  eoold  ba  axpoctad  froa  thia  aaaay  procadura^  at  tha  9S 
par  eant  laral  of  eoafidanca,  la  t  0.23  lof.  Tha  probit  tlepa  of  tha  aoi>. 
nal  raapeaaa  ia  about  1.4,  vhlch  caa  ba  aaad  la  aatlaatlai  tha  a««bar  of 
taat  acLaala  raqalrad  tu  obtala  a  tlvaa  laral  of  attay  praclalea.  Tha  ata- 
tlatleal  aoalyaaa  of  thaaa  data  ara  kUSMtriiad  la  Appandlx  C. 


TAflL*  VII.  (0)  TAmaiLin  or  ASSAT  FSOCEOtlKI  rOK  tSTIMATlNO  UCKmsiAL 
ropuuTios  or  imsc^ct  a.no  cnxnovx  SLCzaics 


Nithla-Day 

Batrtto-Day 

Attay  Ttriatioa 

Attay  Ttrittioa 

lafaranca  Slurry 

y.08T 

0,498 

Uakacva  Slurry 

O.OTS 

0.4U 

(0)  Ihia  atttdy  daaonatrataa  that  tha  rafaraac#  alorry  eaa  vary  aa  much 
aa  2.8  lo|t  bataaaa  dayt.  It  ia  ballavad  that  aa  affaetlva  aasay  preeadu^ 
Maid  lacorporata  tv  -  rraparatloa  of  oaa  dllutlea  aorlo*  of  10“®*®, 

lO'^’O**,  and  10“^-  d  tho  inoculation  of  atx  (ulnoa  pl|*(  for  oaeh  dlla« 
tioa. 

3.  (C)  Steraco  Toata  at  4°C 

(0)  Throo  lota  of  undllutad  vholo-ats  tlurry  that  had  booa  elariftrd 
by  eaetrlfo(atloa  voro  itorod  at  4°C  la  flUad  aod  toalad  glata  bottlo*  and 
la  half -f Iliad  glato  bottloo  toalad  with  cottea.  At  30-day  latarrala,  tha 
alv-Ty  am*  attayad  fer  biological  aad  phytlcal  propartlot.  rropartlo*  of 
tha  alorry  that  had  boon  ttorad  to  axeludo  air  ara  tuBaMuriiad  la  rigura  2, 
thaaa  of  alorry  atorad  la  tha  prataara  of  air  la  Flgura  3.  Each  eurva  rap> 
raaaata  tha  avaragad  data  froa  thraa  dlffaraat  lota  of  Mtarlal, 

(C)  Product  tltar  doaa  aot  ahaago  far  ISO  days  oadar  althcr  taat 
condltloa.  Oaly  tha  tltar  ol  alorry  atorad  la  tha  abtaaca  of  air  rwlaa 
■tabla  for  aora  thaa  180  daya.  Oravth  of  baotarlal  eoataalaaata  la  ro- 
tardad  whaa  alorry  la  atorad  la  tha  abaaaea  of  air  and  tharafora  jfi  rMalaa 
at  a  favorabla  laral  (alkallaa)  for  tha  rlckattalaa  for  at  laaat  ISO  days. 
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(0)  SlBca  ffi  did  Bot  dacraaaa,  rlacoalty  raaainad  stabla  for  ISO 
dajrt*  Tha  yraaaoca  of  air  proaotaa  (roath  of  bactaria  1b  tha  alorrx  aod 
tha  produetloa  of  aold  which  cauaaa  tha  tlurT7  to  baco«a  aaial-iolld  by  tha 
aod  of  180  day a. 

(0)  Thara  ara  two  partlnant  conolualona  that  eaa  ba  drawn  froa  thaaa 
data.  Khola-agc  slurry  la  an  aacallaat  buffer  which  la  abla  to  absorb  nach 
of  tha  acid  produead  by  baetarlal  growth  bafora  pH  la  raduead  to  a  laral  un> 
faworabla  for  tha  rlekattsiaa.  Saeondly,  storage  in  tha  ahsanoa  of  air  is 
daslmMs. 

3,  (C)  loflaanca  of  Physical  Propartlaa  of  VholawVgg  Slurry  on  Aaro« 

sol  Kaeorary 

(C)  Ihraa  typaa  of  axploslwa  natiltioas  that  eontalnad  whola-agg 
slurry  l^aatad  with  Corolla  buraatli  wars  araluatad.*  Tha  slurry  was  a 
Pilot  Plant  product  tAai  ha^Pbaea  clarifiad  by  caatrlfugatloa.  Tha  sourea 
straofth  or  initial  racowaty  froia  thaaa  Bunitlon  tasts  awamgsd  lass  than 
opo  par  scat.  It  had  baaa  anticlpatad  that  this  organisat  baeausa  of  its 
aaaallaat  stability,  would  gira  battar  raeowarias  than  thasa,  perhaps  ia  tha 
maga  of  three  to  fire  par  cant. 

(C)  Aa  axpariaant  was  eoadnetad  to  datamlna  if  low  racorarias  of 
this  argsalsa  wara  a  rasult  of  physical  prapartias  of  tha  slurry.  Baoillus 
subtil  Is  war,  nigar  was  added  to  aorral  whola>agg  slurry.  Portions  of  ihar 
slurry  wara  than  fluted  with  diatiUod  water  to  obtain  tha  eoncantrations 
shown  ia  Table  Till,  Tha  influeoaa  of  diluent  on  tha  wisaosity  of  nomnl 
slurry  is  shown  ia  Pigura  4,  Miaaty-al  aliquots  of  uadilutsd  sad  dilatsd 
slurry  wsra  flllod  ia  ths  4,&-lBBh  axplosivs  sphsrss  to  e'otaia  three  aass 
ratios  (rstia  batwsaa  slurry  uad  axploslwa) .  Tha  ■uaitiaas  wara  exploded 
and  tha  raanltiag  aarosola  wara  auaplad  four  uiautaa  after  astablishaaat  of 
a  stable  aloud,  Tha  pralinlaary  raaults  of  thla  axpariaant  are  also  shown 
in  Thbla  Till,  Flaal  tost  results  wara  reported  ly  Taehaleal  Kwaluatioa 
Oiwisloa  in  laport  ef  Teat  88.TS-1036, 

(0)  Tha  foUowix'g  eoaolualona  can  be  drswni  (s)  tha  physical  efasT'* 
actaristios  of  ths  slurry  prawant  tha  affieiaat  dissaninatioa  of  B.  subtilis 
la  aarosoli  (b)  aa  tha  alorry  ia  diluted,  tha  racorary  ef  B.  subtTlla  ist. 
araaaasi  and  (c)  an  optinua  dilutioa  of  alarry  ia  obtsiaad~^atwaaa  TTwa 
parts  alorry  plus  oaa  part  diluent  and  ona  part  slurry  plus  oaa  part  dilnaat. 
Tha  optinua  dilution  aay  ba  dsfinad  aa  that  coablaatioa  of  alurry  and  watar 
which  naxinisaa  the  quantity  of  agent  aarosollsad. 


a  HD  Diwlsion,  Fort  Datrick 
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TABU  Till.  (C)  Of  OILUTIXC  NORMAL  HHOLE-ECC  SLOm  COSTAININC 
B.  SUBTILIS  Him  HATES  O.S  RECOTKRT  Of  THE  ORGANISM  HHEN  OISSEXIXATEO  FROM 
“  4.5-INCH  EXPLOSIVE  SPHERE 


Troataant 

of 

Slurry 

Vlaeoalty, 

eantlpolsa 

B,  aubtllla 

Efflclancy,  par  cant 

"RnrSti? - 

ifi/  2^/  32/ 

Noraal  a|| 

(do  dilution) 

93 

1.04 

1.04 

0.30  1.54 

S  parta  agg  * 

1  part  aatar 

10.4 

1.62 

1.51 

No  data  No  data 

1  part  agg  * 

1  part  vatar 

d.2 

2.88 

1.44 

No  data  No  data 

1  PW-t  agg  » 

9  parta  vatar 

a.i 

5.93 

0.59 

No  data  No  data 

a.  Matt  ratio  of  3,25  parta  ilurry  to  1  part  axploalvo. 
bt  Kaaa  ratio  of  1.00  part  alui.7  to  1  part  oxploalvo. 

c.  Kaaa  ratio  of  4.40  parta  alurry  to  1  part  oxploalvo. 

d.  laeovary  at  four  alnotaa  aftar  aatabllahaaot  of  aaroaol. 
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(0)  A  lacood  •xp«ria«nt  vts  datiga^d  aharaby  tha  afflciancy  of 
thraa  diaaaalaatora  vara  taetad.  Each  dlaaaalnator  vaa  fillad  withi  (a) 
■anal  whola-agg  alurry  aiaulating  tha  Infaetad  alurryt  (b)  nonsal  «hola> 
•tt  alurn  dllatad  la  tha  ratio  of  flra  parta  alurry  to  ona  part  diatllle<l 
ratan  (dy  lha  aadiaant  '^btainad  by  cantrifaglag  nor«al  aloiry  at  35,000 
nrolatlona  par  aiaBta,  faad  rata  100  aillilltara  par  alnata,  aad  tha  aadl- 
a«at  Ullutad  la  tha  ratio  of  oaa.part  aadlaaat,  flva  parta  dlatlUad  aatar} 
aad  (d)  tha  aatar  layar  obtalnad  by  traatlag  aoraal  alurry  with  Fraoaa 
haptaaa.  Tha  diaaaaiaatora  wara  a  FT-12  noaila,  aa  AOL  aoaala,  aad  a  coal- 
cal  azpleaira  dawiea  (aaaa  ratio  of  throw  and  aix  graaa  PETH  to  18  allll* 
litara  of  fill).  All  fllla  eontalnad  B.  aubtllia  traeai  at  a  coacaatnu* 
tlM  of  3  a  109  aporaa  par  alllllitar.*' 

(C)  Pralljaiaary  raaalta  froa  thla  taat  (Tach  Craluatloa  Dlriaioa 
Taat  68«7t>1079)  aro  auaauirliad  la  Tabla  IX.  Thla  laforamtloa  eoefina 
aad  aapliflaa  data  obtalaad  la  tha  praeading  iaroatliatloai  aaaaly,  that 
tha  thlxotroplo  aatura  of  «hola>agg  alurry  la  ona  of  tha  prlaary  faetoro 
roapaaalbla  for  tha  low  rocovorlaa  of  CoxlaUa  burnatll  whaa  it  la  aaro> 
aoliaad  froa  agg  prodnota.  Aa  wiacoalty  and  par  eaat  aollda  of  tha  prod> 
aet  doeraaaa,  tho  racorary  of  tha  orgaalaa  iacraaaaa.  Thla  azpariaaat 
prowldaa  aapla  Joatlflcatloa  for  diluting  i.ifaotad  alurriaa  with  diatlUad 
vatar  la  ordar  to  raduea  tho  thlxotroplo  natura  of  tho  slurry. 

4.  (C)  Aarosol  Aaaaaaaant  of  Clarlflod  Prodaet 

(C)  Tha  aajor  objaotlwa  of  this  portion  of  tha  study  was  to  obtain 
aa  ostlaata  of  agant  dissaalaatad  froa  tha  PT-12  notalo  aod  of  tha  blo« 
logical  dacay  of  tho  agaat  uadar  various  condltloas  of  toaparatura  aad 
ralatlva  huaidlty  (BH). 

(C)  Nhola-agg  slurry  that  had  baaa  elariflsd  by  eantrlfugatloa  was 
taatad  for  its  aarosol  propartiaa  by  Tachaical  Evaluation  Division.  Slurry 
for  thasa  tests  was  diluted  In  tha  ratio  oi‘  two  parts  slurry  to  one  part 
diatlUad  water,  than  hoaogsnlaed  ta  tha  Eppanbach  Mill  to  raduea  tha  thixo> 
tropic  nature  of  tha  product.  Tha  tost  slurry  was  stored  in  tha  abaanea  of 
air  la  glass  bottles  at  4^  for  no  aora  than  thraa  wooks  bafora  It  was  aaro- 
solisad  by  tha  PTC12  aosslo.  The  aerosol  was  taattd  at  tho  following  chaa- 
bar  coaditioasi  7S^P  aad  85  par  eaat  BH,  75**E  aad  30  par  cant  BB,  40**P  aad 
H  par  coat  BH.  Each  conditloa  was  tasted  thraa  tnas.  Tost  procaduras 
■ad  ehanbar  coaditiona  are  daacribad  in  detail  la  Appendix  E  a^  in  Toch- 
■leal  Evaluation  Division  Baport  88oT£.1010. 

(C)  Tha  coatoats  of  tha  Inplngar  saaplara  vara  pooled  by  parsonaal 
of  Technical  Evaluation  Division  and  assayad  by  personnel  in  tho  control 
Inboratoiy  of  tho  Egg  Proeass  Section.  I^llniaary  results  froa  those 
toots  are  suasurised  la  Tabla  X.  It  is  eoncludad  froa  thasa  results  thatt 
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TABLS  12.  (a)  sorace  stsencto  of  b.  subtilis  tzacee  RECormn  rson  rooa 
ouTsmwr  tea  psoducts  ArnffsoCTSSUT  ddu3  oissimjiiutobb 


Soore*  Str«fl(1h  of  B.  ■obtill*  fro«  frodoeto,  % 

tfj  b5/  (57 


Diaaaolaator 

PT.12  Noiila 

1.27 

2.07 

6.81 

U.SO 

AOL  Noaala 

12.40 

13.20 

28.70 

38.70 

Conical  bcplotlTO 
Dorleo 

3.78 

4.82 

6.20, 

IS. 20 

•«  No»-dilatod  «hol*-«u  olartyi  rloeoalty  32  e«atlpolso|  total  aollda  2S 
par  cant. 

b.  flTO  porta  »holo>ogg  alorry  ploo  1  port  dlatlilad  aitari  rtaeoaity  17 
aoatlpailaai  total  aolida  21.2  par  coot. 

•«  SodlMat  fraa  tilfH-aMod  oaatrlfatatioo  dllatad  to  ratio  of  I  pi^t  aadU 
■aal,  B  porta  diatUlad  oatori  alaaooity  I  aaatipaiaa|  total  aollda  b.8 

er  aoat. 

tar  Ufor  froa  rroaa^aatoM  oatraottoa  of  aoraol  alanyi  viaooolty 
l«t  oaaUpoiaoi  total  aollda  l.f  par  aoat. 
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UBL&  X.  (C)  SUMHAKT  Of  ASSAT  DATA  OBTAISTD  BY  iNOCDUTlrA  IKPINGEE  fLUIOS 

IKTO  901NSA  PIGS 

lap.ln|«r  SuipUra  Sipo««d  to  A«ro$ol  at  Yarloaa  tntarvala  PoUoving 

Craatioa  of  tho  Cload 


Toat  Cottlltlooa 

Control 

Caiaoa  Pig  of  Inplngor  Plaid 

Obtainod  Proa  Aoroaol  Cloud  at  PoUovlng 

Slurt7t 

Wr  J< 

Toap, 

GPIPIDjo 

Tlao  Intarrala 

»r 

M 

4  Nta. 

93  Min.  182  Min. 

271  Min. 

380  Mia. 

8S 

78 

11.47 

8.00 

4.88 

3,71 

3.50 

2.80 

U.06 

3.74 

3.09 

3.61 

2.87 

3.67 

9.83 

4.00 

3.84 

2.81 

2.78 

2.50 

3S 

40 

11.20 

8.38 

8.18 

4.38 

2.85 

2.64 

10.90 

3.80 

3. 52 

2.91 

3.44 

2.80 

12.00 

4.34 

4.43 

3.87 

3.10 

2.18 

30 

78 

11.88 

3.89 

2.86 

2.48 

3.09 

1.61 

U.3t 

3.88 

3.62 

2.58 

1.71 

1.90 

10.48 

3.10 

2.89 

2.81 

2.08 

2.24 

a.  AU  aaaaya  roportod  log  to  tho  baao^^. 
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•  (a)  lharc  is  practically  no  bieloflcal  daoay  of  orgaolaas  during 

tiia  six  houra  of  tssting.  Tha  avaraga  total  dacay  for  all  tsat  cooditiooa 
vaa  1.11  par  cant  par  axoata  of  aaroaol  aga. 

:  •  1  * 

(b)  Sotirea  strengths  froa  tha  PT-12  aossla  ranged  froa  0.008  to 
1.0  par  cant.  This  recovery  is  loaar  than  anticipated  but  it  eonflraa  simi¬ 
lar  data  obtainad  with  Pilot  Plant  product  ••ruaolisad  in  a  sariaa  of  teats 
eo-apoosorad  by  KD  and  n  Oivlsions. 

(a)  There  ware  no  significant  diffaraoeas  in  decay  ratas  aaong 
tha  three  teat  conditions. 

(d)  A  respirator/  ‘?5a  andpeint  for  axposad  guinea  pigs  was  not 
obtained  beaausa  all  test  aniaals  oaeajM  infacted.  An  average  of  417 
GPIPIDag  doses  reeaioad  in  tha  chaabar  at  the  and  of  six  hours.  This  is 
approxlaatoly  32  tiaas  SMre  rlckattsiae  than  are  re<}uirad  to  produce  one 
iafactiotts  respiratory  dose  iguinaa  pig). 

8.  (C)  Piltratioa  of  Khote-Zgg  Slurry 

(0)  During  the  centrifugation  studyf  the  Kgg  Proeaaa  Section  was 
required  to  produce  a  whola-agg  siaulant  product  that  would  pass  an  orifice 
of  0.006-iach  dlaaatar.  This  slurry  was  required  by  tha  Directorate  of  De- 
valopsMnt  far  a  contract  with  Korth  Aaerlcan  Aviation  Corporation  (Contract 
DA«18-G84^04>C)l.-338).  Savaral  gallons  of  slaalant  wars  produced  whlchf 
shea  taatad  by  tha  procedure  for  dataniining  particla  alia  aa  daseribad 
prevlcualy,  passed  tha  required  orifice.  Throe  lota  of  slurry  wars  shipped 
to  North  Aaerlcan  Aviation  Corp.  and  all  three  lota  failed  to  dissaalaate 
properly.  The  contractor  filtered  portions  of  the  slurry  through  gausa  and 
Vhataaa  filter  paper  No.  41.  The  debris  that  plugged  the  test  orifices 
was  photographed  and  found  to  be  partielea  with  a  density  of  one  or  less 
(Figaro  8).  Those  particles  ware  not  reaoved  by  ceatrlfugatioa  nor  were 
they  detested  by  the  parti«ie«aise  teat  procedure.  Much  of  this  debris 
floats  in  uhele>egg  slurry,  which  has  a  specific  gravity  of  1.036  at  25^. 

It  waa  also  noted  for  the  Hrst  tiae  that  our  procedure  for  checking  par¬ 
ticle  sise  tests  only  the  liquid  at  the  bottoa  of  the  slurry  container. 

(Q)  This  inforaatioa  daaonstrated  the  need  of  a  screening  operation 
for  reaeviag  coarse  particles  of  light  density.  A  oeriss  of  fine  screens 
was  installed  in  the  plant  systea.  Two  staialosa  steel  screens  of  100  aash 
were  installed  to  filter  the  slurry  after  eentrifugation.  Throe  sereons  of 
120  aeah  wore  lastallod  in  the  filling  hood  to  filter  slurry  iaaediatoly 
after  it  loaves  the  plant  systea  and  Jnst  previous  to  filling.  Those 
screens  provided  a  basic  aeana  for  filtering  120  gallons  of  wholo-egg  slurry 
siaulant  and  117  galloae  of  whole-egg  slurry  infected  with  Coxlella  bur- 
Mtli.  Ono  basic  aoiifieatioa  waa  aade  to  this  screening  aystoa.  During 
ike  course  of  filtering  the  quantities  of  slurry  deocribed  above,  it  vaa 
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ofaMnrcd  th«t  tha  12a-a«ih  »cr»*n»  (0.008  inch)  In  nddltloa  to  rotnialng 
dlacroto  pnrtioloa  ef  f«ath*rS|  hairi  booot,  ate.,  nlao  eoll«jt«d  iLIm. 
liko  ■ntarlal  (probabljr  fat).  Tho  tllso  (^iekljr  plogjad  thaso  erlflcaa  and 
■ada  It  naeaaaarjr  after  flltarlcg  approxlutaljr  tro  or  thraa  lltart  to  atop 
the  operation,  poll  tho  asraesa  frsx  tAalr  caaiaiar,  and  vaah  than.  Six 
lajrara  of  gaoio  aapariapoaad  oa  tho  aeraana  raacrad  eonsidarmbla  quantitiaa 
of  fat.  fraah  layara  of  gaaaa  aoro  inatallad  foUoaiag  tha  flltarisf  of 
each  four  litara  of  alurry  baeaaaa  of  tha  quantity  of  fat  raaored  and  not 
baoauaa  of  a  roduatioa  of  fin*  through  tha  filtar.  Tha  gaaaa  could  ba 
changed  quickly  aad  did  not  alow  tha  oporatioa.  Latar  ia  tho  Jaraatigation, 
atandard  ailk  filtara  raplaced  tha  gaaaa. 

(C)  During  tha  sprayl"^  »f  noraail  whols-ojs  slsrry  als'ilaat  from 
tho  aiogl*~flaid  ooailo  ayataa  daralopad  uadar  tha  North  knar  »Si  contract, 
it  aaa  obaarrad  that  alurry  that  had  bean  filtarod  through  W.ta«a'a  Filtar 
Paper  No.  41  had  a  noislo  afficianey  ef  approxijntaly  IS  to  20  par  oaat. 
Slurry  that  had  not  boon  paaaad  through  tha  filtar  paper  had  ■  aoitla  cf- 
fieiaocy  of  approxiaataly  8  to  11  par  coat.  Although  tha  f  11..  rod  prodnot 
had  phyaliol  propartlaa  Ilka  thosa  ef  noiwfiltarod  alurry,  aeaa  olijka-lik* 
Mtarial  auat  hato  boon  raaovad  by  tha  papari  howarar,  only  200  aiUilitara 
of  aor«al  alurry  could  ba  filtarod  through  thla  paper  (aita  18  ea)  bafor* 
tha  filtar  paper  bacaaa  plugged. 

(0)  It  can  ba  concludad  froa  thaaa  data  that  an  laprorad  alarry 
product  can  ba  achiorad  through  tha  jndialeua  additloa  of  water  which  r*> 
ducoa  tho  thixotropic  nature  of  tha  prodnnt. 
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III,  (c)  cofa:t.03io?<3 


(C)  Th»  Mjor  tia  of  fill*  atxid^  to  lovattigata  eaatrifcgatioa  >•  a 
aath^  for  raaorlof  partlealat*  mat  tar  froa  i^ola-ac(  alorr/.  Thia  pxr- 
tlealata  aattar  prarantad  ahala>as2  •lnrr7  IzLfaatad  vith  Caxia? la  boreatil 
froa  balag  afflelaatl/  diitaatiaatad  froa  aprajr-tjrpa  aoaitiosa  ab*  ondar  da- 
valopaaat.  It  na  aaaaatlal,  than,  to  aalaot  axparlaaatalJljr  a  eoaditioa  of 
eaatrifagatloa  ahieit  raaorai  tba  aadaalrabla  partlalas  froa  to#  alurrjr  «lth« 
oat  radaolag  tha  rlckattalal  Maoaatratloa  of  tho  prodaet,  la  laitlal 
•tadioa,  aa  aatiaato  of  tha  aantrtfugal  fore#  roqalrad  to  raatora  thaaa  par- 
tlelaa  aaa  obtalaad  vlth  aoa-infaotad  ahela-agg  alarr/  that  alaalatad  tho 
iafaotod  prodoot.  Hovorari  it  aaa  foaad  that  thi  roqalrad  aaatrifasal  foroa 
alao  raaoTod  30  to  60  par  oaat  of  tho  riakottalao.  A  oolect-harroat  toeh- 
aiqno  aaa  tharaforo  doaolopod  to  augaaot  tho  raatrifacattoa.  la  thia  aoth- 
od  of  harraat,  tha  aabiyof  ahieh  la  tho  aajor  aooroo  of  tho  coarao  partioloa, 
la  diaeardod  aith  tho  ogg  thall  aa  aaato,  Oa  tho  baala  of  tiao  aad  aotioa 
atodloot  aatorlal  balaaao  data,  and  blologleal  aad  phsrtleal  proportloa  of 
tho  pro^ot  obtalaod  froa  aolaot-harroot  aad  aholo-ogg  harroat,  tLo  prodaat 
of  etkoioo  la  tho  idtola-ofi  a-arnr.  Iho  aholo-ogg  totfialqao  of  hanroatlaa 
la  faator,  aora  prodaot  la  obtalaod  froa  ooah  agg,  aad  tto  predoak  ooataiaa 
,  loaa  aoUda,  Ihwo  «aa  ao  aaaottrablo  dlfforoaoo  la  rlohottalal  titor  bo- 
.tvooa  tho  too  prodttota. 

(0)  Ihoao  atttdioo  doohaaatrato  that  It  la  not  poaatblo  bp  allllag  alaao 
to  pro^oo  olthor  a  dialo-ogg  or  a  aoloot-harraat  alorrp  that  aoota  tho 
niitraaiit  that  tho  alarrp  paaa  aa  orlflao  0,010  iaoh  la  dlaaator.  Xt  la 
paaalhXo  to  oaloot  a  ooadltloa  of  ooatrlfafatloa  for  olthor  oliorp  that  ro- 
MToa  all  of  tho  aoarao  partloloa  that  plag  aa  0.010-laoii  orlflao  vithoot 
roditoiag  fho  rlohottalal  ooatoot  of  tho  oaporaataat  prodaot.  Dto  aoadl- 
tloao  of  aoatrifttgatUa  that  aahloro  thooo  prodaot  rootrfawto  aro  rap- 
roaoatod  bp  a  0/t  botaooa  1,3  aad  3,t  a  lO**  ooatlaotoro  por  aocoad,  Thlo 
dogroo  af  toatrlfugatloa,  ahioh  roaovoo  ••  par  aaat  af  tho  total  aodlaoaU 
ahlo  ooUda  la  aholo-ogg  olarrp,  oaa  bo  ooolod  ap  to  tho  aaoaHralall/ 
aral  labia  Sharploo  No,  10  prodaotloa  oaatrifago, 

(0)  lha  aatabllflhaaat  af  a  gaalltp  eoatral  pragraa  for  tho  aaaap  daao»> 
•tratad  that  rlohottalal  titor  ii  a  roforoaoo  olurrp  coaid  rarp  aa  aaoh  aa 
f.S  logo  botaooa  dapa*  Ihoro  aaa  ao  algaiflaaat  dlffarooco  botaaoa  aaaap 
aarlabllitp  of  anknrae  slarrloo  predaood  la  tho  pilot  plaat  aad  that  of 
tho  roforoaoo  tlanrp.  la  both  aaooo  althla-dap  aaaplo  aorioaco  aaa  0,070 
ahoa  ala  toot  aaiaolo  aoro  laoealatod  por  dllattoa.  Ihio  dogroo  of  aari- 
abllltp  aoaao  that  tho  aaat  aaa  proololoa  that  ooatd  bo  oxpootod  froa  tho 
aooop  prooodaro  lo  1  O.U  log.  Xho  thoorotleal  amrUhlUtp  prodletod  from 
tho  alopo  of  galaoo  pig  roopoooo  (r  •  1.4)  ladieotoa  that  tho  aooop  praao- 
doro  la  achlarlag  tho  prooloi'o  poaolblo  aith  tho  oatoara  af  toot  oalaolo 
aood. 
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(0)  Dial*  •tudiaa  Indlsata  that  tha  foUaviaf  aaaa;  jpraeadsra  *111  gira 
tha  aaataaa  frasiaies  with  aeeaptabla  acotic^^t  Ta)  eaa  ta^aiclaa  prattiraa 
a  flsgla  tariaa  of  <liliitloba  of  aad 

for  bat^  aa  aaSraova  tlvrtj  aad  a  raforaaaa  Blttrrf}  (b)  Kv«  af  aix 

guiaaa  ^Iga  oath  ara  caad  (aao  grocp  fee  aaah  dilatiaa)  aad  aa«h  ;lg  la  Ia- 
aaalatad  vith  tsa  al  af  tha  ^artiaaat  dllatiaai  (a)  tha  isicaaaa  a&ii  rafar> 
aaaa  alarrlat  ara  aaaa/od  aa  faiaribad  la  (a)  aaal  (b)  aa  aoltlpla  dap?  o»> 
lac  dlffaraat  lata  af  ta«t  aaliMla.  lha  aajar  ahataala  la  aaearatal/  aati> 
aatlac  tha  rlakattalal  aaataat  af  a  jMjrtlaalar  alaiT7  la  irrababl/  tha  ax« 
traaa  nrlablllty  la  raapoaaa  af  gaiAaa  flga  fraa  4ay  ta  >]r«  iataaaa  itay 
Tariaaaa,  araa  far  tha  raforaaaa  slany,  ta  0.494.  flila  aaaaa  that  nanal 
▼arlatlaa  for  a  aaatral  alarr/  la  3  1.44  laga  at  tta  ••  par  aoat  laral  f* 
aaafi^iaaaa.  Oa  tha  haala  af  thla  aarlatlaa^  tha  raf«r«aoa  alsTry  aat«a- 
tlbl7  aaa  gala  or  laaa  t4.B  par  aaat  riahattalal  titar  aa  aa/  glrta  dar. 
Maltlpla  4agra  af  aaaagr  patera  tha  aagaltate  af  rarlaiiaa  aadl  Aeald  pra^a 
a  aara  aaaarmta  aatlaata  af  tha  rlahattalal  papalatlaa. 

(C)  ftala>agg  alarrp.  ahaa  atarad  la  flaaa  ia  tha  abaaaaa  of  air  at  4^, 
daaa  aat  datorlonta  biaiaalaall/  aar  phpalaall/  for  140  tepa.  Aftor  ator» 

a  a  for  UO  dapa  at  4*0,  eittn7  tetariarataa  if  atand  aadtr  tlallar  awdU 
aaa  aaaapt  that  air  la  aat  aaaladad*  Oadar  thla  lattar  aaalttlaa,  appraa- 
iaatal/  aaa  lag  af  Utar  ia  loot  hairaaa  ISO  aad  110  dapai  pr^ 

Mt  altlaatalp  biioii  •aai.Mlid  haaaaaa  af  aa  aaid  pi. 

(6)  lha  thlaatraaia  aatara  af  «halai.a8g  ilatTT  ia  aaa  af  tha  iapartaat 
faatara  raapaaatbla  far  ttta  lav  raaararlaa  af  ari^aima  vhaa  tha  alanr  ia 
Mfaaaliaad.  Itadlaa  aada  vlth  ahala-aft  aiaalaat  aaataiaiag  I,  aabtUia 
iadiaata  that  hattar  raaararlaa  ara  ahiiUaad  fraa  prateata  that  harataaa 
dsrirad  fpaa  i4>ala  an  aUrrp  hp  parlfiaatiaa  prtaadwraa. 

(e)  Aaraaal  data  ahtalaad  hp  dimaatwitUg  aaatrtfagad.  dilatad  idtal*. 
•a  alarrp  fraa  tha  ftUS  aaasla  iadiaata  thati  (a)  a  rlakattalal  raaaf  rp 
af  laaa  thaa  aaa  par  aaat  la  ahtalaad  iaitiallpf  (h)  thara  la  praatlaallp 
aa  hialoflaal  daaap  at  taat  aaadltiaaa  af  TS^  aad  W  par  aaat  B|  78^  aad 
M  par  aaat  aad  40*r  aad  M  par  aaat  B  (total  daav  thoaa  oaadl. 
tiaaa  araragad  1.11  par  aaat  par  aiaata  af  aaraaal  aga)t  aad  (a)  tha  galM 
plf  raaplratarp  la  laaa  thaa  417  galaaa  pig  iatraparltaaoal  14«A'a. 
thla  aaa  tha  aaallaat  gaaatttp  af  agaat  raaaiaiag  la  tha  taat  ohaaLor  at 
tha  aad  af  aix  horn  af  aaapltng. 

(V)  flltariag  teala>agg  alarrp  thraagh  a  aarlaa  af  atalaloaa  ataal 
Mraaaa  raaaria  oaaraa  partlaloa  af  laa  apaalfla  daaaltp  that  ara  aat  ra- 
■•▼•d  hp  aaatrlfagaUaa.  tha  iaaorparatloa  af  althar  aararal  lapara  af 
gaasa  or  a  allk  filtar  la  tha  flltraUoa  aparaUoa  allalaataa  rra«|uaat  vaah. 
lag  af  tha  aaraaaa  atid  prateeao  a  aora  raflead  prateat. 
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(n)  C*atrif»5iAS  w^-ols-^SS  sl'-jrry  rasalts  ia  a  prsjfast  that  ^ss«s  aa 
orifiea  0,010  it-.-,  ia  dliAatar.  Caotrifajatloa,  aupylaa^atad  by  filtra¬ 
tion  throtL^  a  t^rics  of  itaialoaa  •t»«l  aererc^,  rocaltt  ia  a  prodcxt  that 
trill  paaa  aa  orlflca  of  0.003  inch  ia  disaoter-.  CcatrifagatioR,  rzpplo- 
•aatod  by  a  aorioa  of  aorooaa  and  a  atandard  idllt  f^tar,  roaolta  ia  a 
product  that  vlll  pane  aa  orifice  of  O.OOS  inch  ia  diaaotar. 

(C)  Aa  Idcalliad  proooac  for  iafoctod  ahal»-a|t(  alorry  ia  tho  Pilot 
Plant  la  pracoatad  ia  Pifura  6.  Charactarlatica  of  tha  product  obtairad 
froa  ihla  proeata  aro  coaparad  aith  ytcaa  of  tha  prodaet  obtaiaad  by  pro- 
•adoraa  giraa  la  tha  Kt,  Tibia  ZI.l/  lha  final  prodaot  thould  ba  a  hoao- 
ganata  coaaiating  of  tvo  parti  tlurry  aad  oaa  part  vatar.  Tha  thixotropic 
propartlcs  of  tha  alurry  art  radocod  ta  each  aa  axtaat  that  a  gala  ia  au- 
altioa  afficloaay  ia  obtaiaad  uhieh  man  thaa  coapaasataa  for  tho  roaalt- 
lag  laaa  ia  agoat  caMoatratioa. 

(C)  It  la  ooaoladad  that  it  ia  poaalbla  to  produea  a  «hola-agg  alarry 
by  eaatrlfugatloa  and  filtratloa  prooadnrat  that  will  aoat  both  agaat- 
eoaoantratioa  and  partiola-ilia  ra^uiraMata.  Th,.  aaouat  of  filtratloa 
•oat  laaraaaa  aa  tha  alia  of  tho  oriftmm  of  tha  diaaaalaating  darloa  la  ra- 
daoad.  ' 
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TABLK  XI.  (C)  COK^SOS  OF  TTPICAL  BM^OGiaL  AND  PHYSICAL  PROPESTIES  OF 
ClAiirinQ/  AM)  NOfM;LA&IFIEDy  NHOLE-ECG  SLtlQir  PSODOCED 
IN  PILOT  PUNT 


Product  Charaetariatlo 

CUrlfiad 

Product 

Non>Clariflad 

Product 

1. 

Blekattaial  tltar 
(Logjg  CPIPlflj^  par  al) 

10.40 

10.04 

4a 

Blekattaial  tltar 

99)(  coofidaoea 

X  0.99  loga 

Not  adaquataly 
aatabllahad 

®  a 

Portlela  SlaaS/ 

0.009  Inch 

0.063  loch 

^a 

Vlaeoalty  (eaatlpolaa)  at  29^ 

a  .  10 

26  .  33 

Oa 

Par  eaat  total  dry  aollda 

16.6 

29 

Spaeifle  graalty 

1.039 

1.039 

pa 

7.1  -  7.9 

7.1  -  7,9 

9a 

Baetarlal  eootaalaatloo 

Net  Coatrollad 

Not  Coatrollad 

9a 

Par  eaat  aadlaaotabla  aollda 
raaowad  by  eaatrlfugatloa 

69 

Nona  (12.1  gsa 
aollda  par  100 
gaa  alurry) 

10. 

Par  eaat  fat  coataat  (by  toIum) 

9.9  .  10.9 

10  .  12.9 

•  <  ClarLflvd  prodnot  obtaliMd  froa  precadurva  danralopad  durlAf  199d|  oaaal/ 

ahola-agf  aluny  la  aiUad,  caatrlfugad,  dllutad  two  to  ooa  vlt)i  dia> 
tlUad  vatar  mad  acraasad  or  flltarad. 

t«  Noa»«IariFiad  (rodvet  obtalaad  froa  proeadoraa  daralopad  darlag  19S1.>'.9S3, 
Tha  alart7  la  alUad  ooljr. 

•  •  Tha  orlflea  dlaaatar  threagh  which  64  al  of  alurr/  vlll  paaa  without 

plugglag  orlflea  whaa  90  palg  la  aaplopad.  Tha  elarlflad  prodnot  haa 
baaa  taatad  aora  thoroughly  bacauca  0  lltara  of  alurry  hawa  paaaad  tha 
•tatad  orlflea  aalag  93  palg. 
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2.  Tschnieal  Ksaorsadua  2>24|  "Stunary  of  Stndlos  of  Coxlslla  bumstll  Mads 
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AFPgNPIX  A 

*  « 

(0)  CZNISmCATION  BZQO  DtEMZNTS  FOK  UNI.VTKTZS  MHOLC-ECC  SLinUT 


(0)  lh«  Mjor  ala  of  thla  osporlaoat  waa  to  dotoralao  tho  dogroo  of  eon* 
trifagatloa  noeofloaiy  to  roaoro  partloli-o  of  tlooao  froa  aoraal  «holo-«fg 
•lun7  ao  that  it  ooald  paaa  aa  ortftoo  0.010  loch  la  dlaaol  r.  Normal  1S> 
da/'-old  oabr/ooatod  agga  ^aot  lafaotad  vith  Coalalla  bnmatlx)  war*  har« 
Toatod.  Iho  oootoata  of  oaeh  agg,  aaeapt  tha  altoll,  war*  hoaogaolaad  la  aa 
Ippoabaeh  Colloid  Kill  aot  vith  0.012-laeh  olaaraneo  botvaaa  rotor  aad  ata. 
tor.  Tho  alony  vaa  atorod  la  glaaa  bottloa  at  .S0°C.  Aliqoota  varo 
thawod  aad  ooatrlfugad  la  tha  Sharploo  Laboratorjr  Modal,  Prataurtito  Caa-> 
trlfogo  aador  tho  ooadltloaa  ladloatod  la  Tablo  I.  A  aatarlal  balaaca  vaa 
oalnlatod  for  oaoh  ooodltloa  of  ooatrlfogatioa  la  ordar  to  dotaralao  tha 
aaoaat  of  aadiaaatablo  aollda  roaorad  froa  tha  food  alurr/.  Tha  prodoot 
vat  toatod  for  partlolo  tlao  by  tho  preoadora  daaorlbad  la  tho  Exparlaan. 
tal  Oporatlag  frooodara.l/* 

(0)  Data  obtalaod  froa  tho  oxparlaMat  art  t'jaaarliad  la  Tbblo  I.  Tha 
alalJHa  dograo  of  ooatrlfugatioB  that  aohlarad  tho  daalrad  partlola  tlaa 
vaa  a  flow  rata  of  100  alllUitara  par  alaata  la  eoablnatloa  vith  a  bowl 
apood  of  30,000  ravolatloaa  par  alaata.  Too  ethar  ooadltloaa  of  eoatrlfu* 
gatloa  alto  roaultad  la  a  prodaot  aaatlag  partlolo>al<o  raqulraaoatti  how. 
OTor,  both  voro  at  bowl  apooda  of  30,000  rovolattoao  par  alaata  which  vould 
roaovo  froa  tho  food  a  largo  parooatago  of  Coxlalla  burwatil.  Thla  lafor. 
■atloa  did  prvoldo  aa  oatlaato  of  tho  aoadllfloaa  of  eoalrifugatloa  that 
would  Boat  UJialy  roault  la  a  produot  ooatlag  partiola.alaa  raqulraaaata. 


o  Soo  Utaraturo  Cltod. 
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TABLB  I.-  (D)  PAiTICLS  SIZE  AND  KECOmT  DATA  OBTAOTJD  BT  CENnimiNG 
NOBMAL,  MILLED  KHOLE-ECO  SLUSBY  AT  TABIOCS  CONDITIONS  IN  S3AIPLE3  CENTBIEDCE 


Food  Kata  of  Slurryi 

ad/ala  10,000. 

30.000rpa 

30.000 

rpa 

KHfea 

Slaoi/ 

faod  Ka- 
eorarod 
aa  Pr«- 
dnot,  % 

Parilcla 

SlieA/ 

Food  ft*, 
eororod 
aa  Pro> 
dttOt,  % 

Partita 

SlaaiT 

Faad  Ka« 
eorarad 
aa  Pr^r 

duet.  % 

*• 

1000  0.018 

07.8 

0.018 

08.0 

0.030 

03.0 

800  0.018 

07,0 

0.C13 

08.0 

o.oioS/ 

03.0 

100  0.018 

04.0 

o 

• 

o 

03.4 

O.Oll^ 

89.0 

a.  Diaa«t«r  oE  erifloa  thro«^  which  tlarrj  eaa  b*  paaaad  undar  diffaraatlAl 
praaaora  of  80  polg.  Slarry,  boforo  oantrifufatlooi  paaaad  aa  orlflea  of 
0.071  laeh. 

b.  Produet  Mota  partlola.alao  ro<iulroMata|  will  paaa  throuib  the  orlfica 
of  the  1120  Bualtioa. 
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APPENn.t  B 
(0)  SIED  f«!0C'BAM 


(0)  Khan  tha  eorraat  progr&a  aaa  aatabUahad,  tha  Pilot  Plant  had  sap> 
pllaa  of  atock  aaod  (SS)  and  plant  aaad  (PS)  on  hand.  Thoaa  aaada  had  baan 
prodoead  la  1952  but  had  navar  eontatnad  tha  eonoantration  of  riekattniaa 
eonaidarad  noraal.  lha  aaada  had  baaa  praparad  fro*  anbryonatad  aggs  pro> 
daead  during  a  parlod  vhaa  It  vaa  thou^t  that  tha  laying  aaahas  eontainad 
aatibiotiea.  It  was  daeldad  to  discard  all  prarloua  aaada  and  usa  fraah 
aaad  auppllas  for  tha  19S7>1995  prograa. 

(0)  Aa  aapoula  of  cartifiad  aaad  (AD-ly)  was  obtalnad  froa  Virology  I 
Branch,  TK  Division,  oa  1  August  1957.  Prueaduras  for  praparlng  tha  fresh 
aaad  stock  (2SS^<-4)  warn  Idantleal  to  thoaa  spaelflad  by  PP  Divlalon.V* 

A  ItlO  dilution  of  cartifiad  aaad  produced  tha  death  pattern  shown  balow. 


Days  Pollowlag  Inoculation 


12  3  4  5 


6  7  8 


9  10  11 


Eabryoa 
Dead,  X 


16  0  0  0  2  4  22 


50 


12 


Tkaaty-flva  aggs  ward  aalactad  for  processing  froa  those  that  dlad  on  tha 
alath  aad  taath  daya  followleg  inoculation.  Slxty.fiva  graaa  of  yolk  sac 
and  yelk  ware  harvaatad  and  pmeassad  Into  seed.  Approxlsutaly  10.3  graaa 
of  yolk  waio  contaalaatsd  and  discarded.  Tha  rasalnlng  yolk-sac  aatarial 
vaa  procassad  Into  scad  and  flUad  iato  45  aapoulas  (4  al/aapoula).  Tha 
aaad  stock  was  not  contaadnatad  and  contained  105«32  egg  dosaa  par  ailll- 
litar. 

(0)  Oa  12  Saptaabar  1957  aa  aapoula  of  aaad  (2SS-4)  was  thawed,  diluted 
ItlOOO  in  broth,  and  inoculated  Into  60  anbryonated  aggs  to  produce  a  seed 
for  plant  usa. 


Days  PoUowing  Inoculation 

Sabryoa 
Dead,  f 


12  3 

4 

5 

6 

7 

8 

9 

10 

U 

-  .  12 

0 

0 

0 

0 

2 

2 

47 

42 

•  Sao  Utomtura  Cited. 
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7orty  •tta  ««r«  a«l«ot«4  for  •«•<!  pn>««aalnf  trom  thoM  that  dlad  on  tho 
tanth  and  aloroath  dayti  foUovlnf  iMoolatioa.  Eight  poola  of  /oUc-iao  Mb- 
torlal  war*  prodaead  and  taatad  for  rtorlXitjr.  Nona  of  tha  aatarial  waa 
eontaalnatad  and  720  aiUllitara  of  a«ad.««t«  obtained.  Iha  aaad  vaa  flUad 
Into  aapoolaai  ahail-froaaa  in  a  diy-lea  aloohol  bath  and  atorad  at  m'fOfiC, 
Tha  aaad  eontalnad  loS«SA  agg  doaaa  par  Bllillltar  and  tha  final  atarilit/ 
taat  vaa  aagativa. 

(D)  A  ItlOOO  dilation  of  plant  aaad  (3SP.-P)  la  broth  la  aaad  in  tha  in- 
eoulatloa  of  aabrjonatad  agga  for  Pilot  Plant  prodnotloa.  Thla  dilution 
ahould  aontain  auffleiant  rlokattaiaa  to  kill  50  par  aoat  of  tha  aabiToa  in- 
ocalatad  b/  tha  tanth  da/  folleving  inooulation.  Tha  death  pattern  of  aa- 
br/oa  inooulatad  vith  thda  aaad  daaonatrataa  that  it  la  highljr  Tirulant. 


Oajra  PoUowing  Inooulation  13S486TS9  10 

Ikbr/oa 

Dead,  %  ..  16  0  0  0  2  3  34  63 


« 


CONFIDENTIAL 


CONFIOENTIAL 


47 


APPDflJIX  C 


(0)  DtmOPHENT  or  A  SELECT-HASVEST  P80CEDCHZ  FOP  ^UaVESTI^«  EMBBY0S4TED 
EGGS  INFECTED  KITH  COXIELU  BCENETII 


(0)  A  tachnlqu*  had  b««a  davclopad  for  roaorinf  eabryo*  lofactod  with 
Tonoiuolaa  oquliM  •noophaloayolitl*  virus  (VEE)  froa  ths  othsr  sgg  contants 
and  (hall.  Kith  axparianea.  tha  plant  oparators  baeaaa  vary  proflclant. 

It  was  assuaad  that  basic  alaaants  of  this  proeadura  could  bo  aodifiad  and 
usad  for  salactivaly  harvasting  aabryonatad  aggs  infaetad  with  Coxiallt  bur- 
natii.  This  organisa  grows  to  its  graatast  concantration  in  tha  yoLk  sac 
and  yolk.  Only  two  par  cant  of  tha  rickattsiaa  ara  locatad  in  tha  oabryo. 

It  was  assuaad  that  if  tha  harvasting  proeadura  for  TEE  could  ba  rovorsad 
(tha  aabryo  discardad  with  tha  shall))  tha  raaalning  aatarials  could  ba 
procassad  raadily  into  a  product  that  would  pass  through  a  0.010>inch  ori- 
Hca.  Pravious  inforaation  had  daaonstratod  that  tha  aabryo,  which  at  tha 
tisM  of  harvast  containad  wall-davalopad  bono,  cartilage,  and  faathars,  was 
tha  eoapotant  of  tha  agg  largely  rasponsibla  for  coarsa  partieulata  natter 
la  whola-agg  slurry. 

(0)  la  a  prallainary  invasttgatioa,  aomal  lS.day>old  aabryonatad  aggs 
vara  salactivaly  harvested.  Tha  agg  was  cracked  open  on  tha  air. sac  and, 
tha  aabryo  was  discardad,  tha  raaatning  agg  cootan's  ware  rsaovad  for  prod. 
ttCt  by  shaking  thaa  out  of  tha  shall,  and  tha  shall  was  discarded.  A  tiaa 
and  aotloo  atudy  iadicatad  that  ao  iMra  thaa  su  aggs  could  ba  hanrastad 
par  almita.  Fifty  par  cant  of  tha  harvasting  tisM  was  consuaad  in  shaking 
tha  agg  contants  out  of  tha  shall.  Subsequent  laboratory  invastigation 
showed  that  it  was  possible  to  raaova  tha  agg  eontants  froa  tha  shall  by 
vacuua.  Tha  plant  systaa  was  aodifiad  to  paralt  this  Uttar  proeadura  to 
ba  studied  thoroughly  on  a  pilot  scale.  Kith  this  systaa,  tha  plant  opera, 
tors  ara  able  to  harvast  batvaan  10  and  12  aggs  par  alnuta.  Tha  harvest, 
lag  proeaiiura  was  saparatad  lato  throe  csspsaaat^  of  eparatiun  in  order  to 
obtain  tiaa  and  aotion  studiaa.  It  was  concluded  froa  this  study  that  there 
la  little  chance  c*  significantly  increasing  tha  spaed  of  this  proeadura  or 
approaehiai  that  ol  a  whola-agg  harvast,  in  which  30  aggs  ara  harvested  par 
■inuta. 
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4PPKKD11  D 

(D>  PROCESS  DATA  OBTAISED  FSDM  INTECTEJ  SLI-MT  WODL'CED  FOE 
CESTSinCAtlOM  STOOIES 


A.  (u)  mnuTic  Ecc  losses 

(0)  Eabryouttd  •|gf  w«r«  lBo«ulftt»4  In  th«  a«v  iBocuUtlcg  e&bliut 
(Unit  A)  fabricated  under  Contraet  C0-6>404-137.  Traya  of  egge  ware  eoa* 
Taped  past  each  Inoeulatlng  atatlsa  at  a  chain  speed  of  30  inches  per 
alauta,  ^  Eggs  were  candled  for  trauaatlo  loasee  three  daps  following  la- 
Mulatloa,  Ihose  data  denonstrate  that  it  is  possible  to  iaooulats  sggt 
on  a  nowiag  conrepor  without  excessive  trauna.  Trausatio  losses  aTaragad 
17,3  per  eeat  duriag  the  lgSl«19S3  studp  conpared  with  17,0  per  seat  dur» 
Ing  the  current  isvastigatloa. 


I.  (0)  DBAIH  PATTESN  Of  IKTECnO  ECCS 

(0)  Pellowiag  laooalatioa,  eggs  were  laeubated  for  tea  daps  at  ths  a^ 
prepriate  taaperature  and  hualditp.  Death  of  the  aabrpoe  froa  lafeetloa 
asuallp  starts  on  the  eighth  dap  foUswiag  laoeulatioa.  Aa  averaged  pat* 
tarn  of  ambrpoaie  death  (all  egg  lots)  lo  ahowa  in  figure  1.  Eightp-oae 
per  eeat  of  the  eabrpoa  were  dead  at  the  tine  of  harvest  (tea  dapa).  Thla 
aortalitp  rate  iadieatee  that  the  poteaop  and  virulaaee  of  the  plant  seed 
are  <iulte  high. 


e.  (0)  Etcomr  data 

(D)  The  aeleet4tarveot  preeedure  recovered  S3  alUilltars  of  product 
P*F  *111  43  niUlUtero  of  productwero  recovered  froa  the  whole-egg  harveat. 
These  rooovarieo  are  based  oa  the  ailled|  aon-coatrifuged  produet. 


S.  (D)  EOCIfKSNT 

(0)  The  present  spstaa  eoasists  of  oqulpneat  adequate  for  the  production 
of  vhole-egg  alurrp.  The  operabilitp  of  the  epetea  eould  bo  laproved  If  the 
two  aiUa  now  la  tha  apotaa  (Xppeabach  aad  Charlotte)  were  coaBscted  la  ae> 
rleai  the  Charlotte  Hill  should  be  uaed  to  hoaogeaise  the  egg  eoapoaeats  In¬ 
to  a  crude  tlxrj,  which  la  then  paaaed  through  the  tppeohach  Mill  to  re- 
dace  the  aunher  aad  also  of  the  coarse  partielao. 
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(0)  It  was  obtanrad  that  slurry  procassad  in  tha  Oiarlotta  Mill  fra-  ! 

qaantly  eontaiaa  partlelas  that  plug  tha  orifiea  of  tha  Sharplas  Prasiur- 
tlta  Cantrifuga.  Although  plugging  la  only  aoaaotary,  it  does  disrupt  tha 
flow  into  tha  cantrifuga  and  aaicas  this  opiaration  aora  difficult  to  control. 

It  is  posaibla  to  produea  a  aora  raflead  slurry  in  tha  Eppanbaeh  Kill.  Con- 
sidarabla  dabris  (shall,  bona  and  faaihart)  is  stopped  at  tha  initial  cut¬ 
ting  blades  of  tha  all!  and  collects  in  tha  aill  hopper.  This  debris  can 
ba  raaovad  aithar  by  stopping  tha  operation  and  Incraaslng  tha  aill  catting 
to  pass  tha  dabris  through  tha  rotor-stator  saetlon  of  tha  aill  to  a  apa- 
eiai  eontalnar,  or  by  atopplng  tha  oparation  and  raaorlng  tha  dabris  by 
hand.  In  aithar  easa,  tha  aiUiog  oparatior,  la  dtlayad.  Data  iadicata 
that  optlnua  ailllcg  can  ba  obtainad  whan  slurry  la  ai  .ltd  first  la  tha 
Charlotta  Mill  and  than  in  tha  Eppanbaeh  hill. 
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APfTSmX  E 

<5)  ASSAT  TAtlASIllTT 


(0)  Asm/  data  for  uaknova  and  rafaranea  alurriaa  ara  auaouu'ltad  Li 
Tabla  1.  Thaaa  data  »ara  aftaljrxad  by  f.  M.  Hadlay,  Tachaical  Cralaatloa 
OlTialoiii  with  partleutar  aaphaala  glTaa  tha  ftiLlowing  ralatioaahlpai  (al 
corralatloa  caarrieiaut  batwaaa  a&k&owa  aad  rafaranea  aaaay  data,  (b) 
wl  thlo-day  and  batwaatwday  variability  of  tho  rafaranea  aaaay  data,  (e) 
wlthiruday  aod  batwaao-day  variability  of  tha  unknown  alurry  and  (d)  dlf- 
faronca  la  aaaay  variability  whan  thraa  and  ala  plfa  vara  inocolatad  par 
dllutioa, 

(0)  Tha  eoafflelant  of  eorralatioa  waa  >0.3S  which  alaoat  raaehad  tha 
flva  par  aaat  loval  of  algalflcaoea  with  24  dagraaa  of  fraadoai)  of  thia, 
about  12  par  eaat  of  tha  varlatioa  lo  aceouatad  for.  Tha  variation  origl> 
nataa  fra*  thraa  aala  aovLrcaat 

(a)  laovi tabla  blnoalal  variation  of  ratponaa  plua  aaall  variationa 
la  tochnlqu#  la  rapaating  tha  aaao  dataralnationi  thla  ahould  aot  coatrlbo 
ttta  to  eorralatioa. 

(b)  Tarlatloa  aaacoiated  with  day,  affaotlng  both  varlablaa  alUa| 
thU  ahould  eanaa  eorralatioa. 

I 

! 

(e)  laal  varlatioa  la  aaknown  aa  eoaparad  with  an  lavarylng  ataad. 
ard|  thla  ahould  aat  eoatrlbuta  to  eorralatioa.  { 

i 

(0)  Mlthla<.day  I  ad  batvaaa«day  variation  war*  atudlad  by  aaalyaia  of  . 

variance  and  ar«  awaanr^.iad  la  Tabla  IX,  I 

(tt)  Thara  waa  ao  aigalfleaat  diffaraaca  la  aaaay  variability  whoa  thraa  | 

rather  thaa  ala  guinea  plga  wara  uaad  for  oach  laoculatlag  dilution.  Hov- 
avor,  theory  aad  axparloaea  ahow  that  it  la  lapaaalbla  to  aacuzs  aa  aceurmta 
raauita  with  thraa  teat  aalaala  par  dllutioa  aa  with  ala. 

(0)  A  alopa  of  guinea  pig  raapoaaaa  war  nalculatod  for  tha  data  aua.  j 

aarltod  la  Tabla  III.  Only  fivo  of  tha  twenty  aarloa  ara  aufflelantly 
elaar>eut  for  prablt  aaalyalai^  thaaa  ylald  problt  alopaa  of  0,99  to  3.26, 
averaging  2, IT.  Slaea  thla  alopa  rapraaaata  aalaotad  data,  thla  avaraga 
la  probably  tea  high.  Thaaa  alopaa,  whaa  avaragad  with  thoaa  obtaiead  by 
Tachaleal  tvaluatloa  Dlvlalon,  give  a  alopa  of  1,4,  which  la  a  battar  aatU 
•ata  of  aaaay  variability. 
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TADi.K  I.  (u)  srn'Asr  or  assay  lata  or  •.vkno.oj  am] 

Rif-BLNCS  Sl.frRILS  '’S.-X  ?CS  STATISTICAL  ASALYSiS*' 


r«tt 

OlUtloa  1 

Ollutloi%  2 

Oitiaici^  t 

Sajsptal-^ 

C 1 1  u  1 1  c  n  a 

t. 

10. ;o 

10,30 

to.«o 

10.50 

1. 

tO.M 

10.30 

). 

10.13 

0.30 

10.00 

0.73 

4. 

10.00 

0.71 

1.70 

10.34 

S. 

tO.K 

10.30 

tC.30 

10.30 

4. 

10. M 

10.30 

T. 

10.30 

10.30 

10.13 

10.37 

■. 

LO.M 

0.90 

0.00 

0.30 

«. 

10.30 

10.30 

10.30 

10.30 

10. 

lO.tT 

11.00 

U. 

t.lt 

10.37 

u. 

10.37 

11.00 

0.30 

0.40 

tl. 

10.30 

0.07 

u. 

10.30 

10.40 

10.13 

10.00 

u. 

10.00 

10.00 

tl. 

0.T3 

0.73 

10.17 

0,40 

IT. 

•  .73 

la.ui/ 

10.30 

).40 

It. 

11.00 

11.00 

u. 

10.40 

u.oo 

20. 

0.30 

0.00 

10.13 

0.73 

21. 

10.10 

0.30 

22. 

ti.ee 

11.00 

11.00 

10.40 

23. 

10.70 

u.oo 

24. 

u.oo 

10.73 

• 

2S. 

11.00 

10.30 

10.27 

0.07 

2t. 

10.30 

U.OO 

2T. 

10.30 

10.30 

10.73 

aa. 

0.13 

0.30 

29. 

11.00 

U.OO 

10.43 

U.OO 

M. 

11.00 

10.10 

31. 

11.00 

U.OO 

10.33 

0.07 

32. 

10.30 

10.17 

33. 

U.OO 

U.OO 

U.OO 

11.00 

11.14 

10.73 

«.  ltck«U«i*l  c*M««lr»tlaa  t«  U|  .  fvlMc  pi|  tatriparitanral 

IBjo.  “ 

fc.  Sm^Us  far  mm»t  fart  af  lO"*'®,  l(S**'*,  and  tO*>0>U 

prap»r*<  *f  aaar  tackalclaai  Uiraa  par  dtlattaa.  Is  aaaa  inalancat, 

Mlttpla  aakaaaa  awpUt  aara  taalaJ  aialnal  a  alapta  rafaraata  taap'.a. 
«.  ttipIUala  •IllatUaa  praparad  «/  aaa  taahalctaat  aU  plpa  par  4tlatlaa, 
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TABLJE  II.  (U)  ANALYSIS  Of  Y/JtlANCK  IM  TOE  PBOCEOURE  FOR  ASSESSMENT  OF 

COXIELLA  BCRNETII 


Saapla 

Tift 

AniMlsi/ 

Kafaranca  Slurry 

Unknown  Slurry 

Dagraat 

Variation 

3f 

Maan 

of 

Maan 

iritliia.Oajr 

Bat«aan*nay 

3 

3 

9 

8 

o.Mca , 
0.330iy 

9 

8 

0,0903  . 
0.29852/ 

Ifithln-Day 

6 

12 

0.0751  , 

6 

0.0810 

Bat«aan>Oay 

5 

11 

O.86OOS/ 

S 

O.A48lb/ 

a.  N'uabar  of  Ruinca  pigs  Inoculatsd  p*r  Jllutlon. 

b.  Significant  past  flva  par  cant  larat. 
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s 

s 

a 

|2 


8  3  3“ 

3  S  “  “ 

*  a  s  “ 

8  3  8“ 

8  8  8  “' 

#4  *4 

8  8  3  3’ 

0*  0* 

3  8  8  “ 

p4 

3  a  “  8 

8  8  8  8. 

*•  *4  *•  P# 

8  8  8  8, 

*4  *4  p4  p* 

8  8  8  8. 

•4  p4  p«  M 

§  §  s  § 

8  8*“ 

p4 

3  8  8  3 

8  8  8  8 

p4  p4  S  ^ 

g  o  o 

8  8  8  8 

S  »  §  • 

§  §  »  » 

8  8  3  “ 


I 

«» 


o  -  *. 

3  s  a 

&  h  b  k  k 
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APPgCTTX  r 

(0)  CONDITIONS  MAINTALN'R)  fOS  DIE  AESOSOL  ST'JDT 

(U)  IN*  t«<t  proeaduraa  and  eottdltlooa  Mlntaiaad  In  tha  study  of  tha 
■arosol  propartlaa  of  «tiolo-a((  slurry  ara  tabulated  balow. 

a.  Dlssealnating  daviea  ••  PT»12  Notila 

b.  lapinger  Collecting  fluid  -  distilled  ua^ar 

0.  Test  Chaabar  -  No.  SS,  Technical  Evaluation  Division 
d.  Test  Chaabar  Conditions  for  each  tast  day: 

Data  Kalattva  Humidity,  %  Teaparatura,  **y 


7  Hay  S« 

85 

40 

8  May  S8 

85 

75 

9  May  58 

30 

75 

12  Hay  58 

30 

75 

13  Hay  58 

85 

75 

14  Hay  58 

85 

40 

15  Hay  58 

85 

75 

16  May  58 

85 

40 

19  May  58 

30 

75 

a.  lapingar  saaplas  taken  at  4,  93,  162,  271,  and  360  ainutes  at  tar 
creation  of  the  aerosol  cloud 

f.  lapingar  fluids  diluted  in  heart  infusion  broth. 

g.  Nina  anlaals  uaro  used  for  each  tlaa  period  for  each  of  tha  five 
dilutions  shown: 
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Tina  Parlod 

Dilutions  Eaployad 

4  nln 

10“^,  10“^,  10“* 
10-«,  10-7 

93  'ain 

10"2,  10-3,  10-4 

10“»I  10-* 

182  ain 

10-’-,  10-3  10-3 
10“^,  10-* 

271  ain 

loO.  10-^,  10*3 
10-3,  10-4 

340  ain 

10®.  10"^,  10*3 
10-3,  10-4 

h.  Control  slurry  -  slurry  rsanlninf  in  PT-12  S'ossla  following  si. 
tsblishnont  of  norosol  wss  ssnt  to  central  Inborstory  of  Egg  Procass  Sactlon 
sod  dilutad  to  10”9,  10“^®,  10”^^,  10““  in  haart  infusion  broth.  Four 
groups  of  tan  gninan  pigs  aach  (ona  for  aaeh  dilution)  warn  nsad.  Each 
gttinaa  pig  was  inoculatad  with  ona  niUUltar  of  .the  parttaaat  dilution. 

1.  Holding  tins  of  inoculatad  guinaa  pigs  •  28  days. 


